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(57) [Abstract] 

[Problems to be Solved by the Invention] 

high brightness * high light emission efficiency* light 
emission degradation to be little offers electroluminescent 
element material* and organic electroluminescent element 
where reliability is high. 

[Means to Solve the Problems] 

organic electroluminescent element material which consists of 
General Formula [1] and organic electroluminescent 
elemento which usesthat 

General Formula [1] 

[Chemical Formula 1] 



S* T'J-;U*. 7Ao*v« * 7U— JU**5/ 
S* 7)\,*)l>Tt&s 7U-;i^*«* v*P7 

^*;u»,tt*a».75y»*«-r D i a 1-28 

Claims 
[Mtfl l] 

TE-«SC[l]^**4x**«xL/^hp;u5* 

-*SC[l] 
[ft 1] 



[X in Formula displays halogen atom* cyano group* alky I 
group* aryl group* alkoxy group* aryloxy group* alky! 
thio group* aryl thio group* cycloalkyl group* 
heterocyclic group* amino group, i displays integer 1 - 28, 
respective X being same,may be something which differs. ] 

[Claim(s)] 
[Claim 1] 

organic electroluminescent element material 0 which is 
shown with below-mentioned General Formula [1] 

General Formula [1] 

[Chemical Formula 1] 
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ft. M^tL<li*S«0)7 l J-^+vS. B 

»tL<it*B»a>7;u*;u j f ** * tt&*>L< 
tt*B*©7 , j-;i/**ai* s&t>L<ii*« 

ft0v^P7;Wi> B8ttL<tt*B*0> 
«XS£* B**iL<l**B*<D75y*S« 

-r 0 i ii i~28 omm au **i-€*io> x an 
[»*« 2] 

fl.aAHtfBI*« i E«a>*«xu*hn;i,5 
u^ha;us*y-tr>x*^o 

[11*913] 

i Ctta)^«xu{7hp;u5^-fe>x* : f-**» 

[If** 4] 

^^Bxu^hP^s^-bvxiftTttS-efc* 

3 |EB0)*«XU^hPiU5*^-fe>X* 
[IS** 5] 

U^DJUS^-K/XJIt*. 
[ff#H6] 



[X in Formula displays halogen atom, cyano group, 
substituted or unsubstituted alkyl group, substituted or 
unsubstituted aryl group, substituted or unsubstituted aikoxy 
group, substituted or unsubstituted aryloxy group, 
substituted or unsubstituted alkyl thio group, substituted or 
unsubstituted aryl thio group, substituted or unsubstituted 
cycloalkyl group, substituted or unsubstituted heterocyclic 
group, substituted or unsubstituted amino group, i displays 
integer 1 - 28, respective X being same ; may be something 
which differs. ] 

[Claim 2] 

organic electroluminescent elemento which is a layer which 
contains organic electroluminescent element material which 
said positive hole-injecting layer states in Claim 1 in organic 
electroluminescent element which formed organic compound 
thin film of multiple layers which at least includes 
luminescent layer and positive hole-injecting layer between 
pair of electrodes 

[Claim 3] 

organic electroluminescent elemento which is a layer which 
contains organic electroluminescent element material which 
said luminescent layer states in Claim 1 in organic 
electroluminescent element which formed organic compound 
thin film of multiple layers which at least includes 
luminescent layer between pair of electrodes 

[Claim 4] 

luminescent layer consists of host substance and dopant , 
organic electroluminescent elemento which isstated in Claim 
3 where said dopant is above-mentioned General Formula 
[l]and is organic electroluminescent element material which 
is displayed 

[Claim 5] 

positive hole-injecting layer is formed between luminescent 
layer and anode organic electroluminescent elemento which 
isstated in Claim 3 or 4 which is made feature 

[Claim 6] 

electron-injecting layer is formed between luminescent layer 
and cathode organic electroluminescent element which 
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Specification 
[0001] 

<fc-a>o 

[0002] 

[t£*<Dftffi] 

^^tiH$ftfflL/-= el at* i*. ®&mamo) 
-isle el it, m/bmti&v&m&tz/vtz- 

S*«IBII::*JMi<B]J0**l4£. 

[0003] 

«£*o>*« el m^its mm el ss^izit^r 
ifi^, iov BiTOft*E - e»*'r*»L^** 

»BLfc*« EL Hib&Kfc 
913 K-S? % 1987 

JSJtli 100cd/m 2 % fi*3S5fc£MMi 1.51m/W * 



isstated in Claim 5 which is made feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention is something regarding organic 
electroluminescence (EL ) element which is used for planar 
light source and indication. 

[0002] 

[Prior Art] 

electroluminescent element which uses organic substance is 
promising is considered that the application as inexpensive 
large surface area full color display element of solid 
light-emitting type many developments are done. 

Generally EL is formed from counterelectrode of pair which 
putbetween luminescent layer and said layer. 

As for light emitting, when electric field imparting is done 
between both electrodes, electron is filled from cathode side, 
positive hole is filled from the anode side. 

Furthermore, this electron positive hole and recombination it 
does in luminescent layer.it is a phenomena which discharges 
energy occasion where energy level returns to valence 
electron band from conduction band as light. 

[0003] 

As for conventional organic electroluminescent element, drive 
voltage was high in comparison with inorganic 
electroluminescent element,a!so light emitting brightness and 
light emission efficiency were low. 

In addition, either property degradation had not reached to 
utilizationconsiderably. 

organic electroluminescent element which laminates thin film 
which contains organic compound which hadhigh 
fluorescence quantum efficiency where recently, light 
emitting it does with low voltage of 10 V or less is reported, 
gathers interest (Applied Physics Letters* Vol.5 K 91 3 
page, 1987 reference). 

With this method, metal chelate complex using phosphor 
layer* amine type compound for positive hole-injecting 
layer, we obtain green color light emitting of high brightness, 
as for brightness as for 100 cd/m 2 * maximum light emission 
efficiency achieving 1.5 lm/W, we have performance which is 
close to practical domain with direct current voltage of 6 - 7 
V. 



UMA#&. Sfcrea>fr* EL it . tS^E 



But, to presently as for organic electroluminescent element, as 
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[0004] 

tlXli DCM ft**a*ttyxmi»tLTK 
-ZfUz^®. EL ^^(v^-^-;U-^-7^7 
•f K7^v-?7. s 65 #.3610 ^-V. 1989 
RB)A<feSA<. Z+lbCD^tSEL*^-©^^* 

£fc»3£5fcg«t>lCN.N- v^x-JU-N.N'-O- 

M'- t*7i-;u- 4.4'- v7 

R&/CK-e:/*Lfc*« EL ffWF*1*£;»i 
Tl ^(v*/ X ■ vv-t^ • • 
K7*5?t>**. 34 L824 ^-v, 1995 
SB). 

L.A*Lfc#b, C+L^O^tlEL^OfilMfSit 

tZo 

0)SS1±(Dg^f=^«l EL *^<7)^IEA<M* 



[0005] 

[^B^A<^,9iLJ: : 5i:'r-5^e] 
JflB*C<DSjetta>«tfc*i EL «*0>S# 



for light emission intensity it is improved byimprovement of 
constitution, but it has not possessed satisfactory light 
emitting brightness yet. 

In addition, it has large problem that it is inferior to stability 
at time of repetitive use. 

[0004] 

In order to improve, technology which dope doing jp7 
substance in host substance which is a light-emitting material 
produces luminescent layer has been disclosed the light 
emission efficiency of organic electroluminescent element. 

tris (8 -hydroxy quinoline ) aluminum complex in host 
substance, there is a organic electroluminescent element 
(journal * of* Applied physics. 6 Vol.5, 3610 page, 1989 
reference) which dope is done, in for example luminescent 
layer with coumarin dye or DCM color element as 
fluorescence f X jp7 substance, but light emission 
efficiency of these organic electroluminescent element was 
not fully. 

In addition, N. N- biphenyl- N. N&apos;-(3 
-methylphenyl ) - 1 and 1 -biphenyl- 4, 4&apos;- diamine in 
host substance, organic electroluminescent element which 
doping is done is disclosed in luminescent layer with rubrene 
as fluorescence fX jp7 substance, (Japanese * journal * of 
* Applied physics. Vol.34, L824 page. 1 995 reference). 

But, initial stage light emission efficiency of these organic 
electroluminescent element has improved, but continuing, 
there wasa problem where deterioration when light emitting it 
does is considerable, inregard to utility is large. 

As for this, technology which fluorescence fX jp7 
substance of trace the doping is done is difficult in 
luminescent layer, and, with rubrene compound which 
isdisclosed, because molecule has cohered firm, to in 
luminescent layer the doping it makes in uniform, it is 
difficult . 

From this kind of reason, to in luminescent layer doping it 
does in the uniform, fact that development of organic 
electroluminescent element where stability at thetime of 
repetitive use is superior with easy fluorescence jp7 
material, and a higher light emission efficiency, is desired is 
present state. 

[0005] 

[Problems to be Solved by the Invention] 

As for objective of this invention, light emission efficiency is 
high, there is offer of organic electroluminescent element 
where stability at time of repetitive use is superior. 
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7FZtl&itGtoO>'P#<tb-90>Gm EL * 
*tt EL X?0)ftAttV«V<. HUZLttffi 

[0006] 

fin*), TE-tta[i]-e**ti*** 

-nam 

Mb 2] 




these inventors result of diligent investigation, organic 
electroluminescent element material of at least one kind of 
compound which is shown with General Formula [1] light 
emission efficiency of organic electroluminescent element 
which is usedfor positive hole-injecting layer or luminescent 
layer is high, also stability at time of the repetitive use is 
superior you discovered and reached to this invention. 

[0006] 

[Means to Solve the Problems] 

Namely, this invention is organic electroluminescent element 
material which is shown with below-mentioned General 
Formula [1]. 

General Formula [1] 

[Chemical Formula 2] 



[st* X li. / xpyrWB* . v7/8. «&£L< 
l**B»<D7JU*JU«. S&tL<l*:fctt&(7> 

»tL<l4*«&07;u*^3j-». «&£L< 
ii*S&a>7»J-;u^**. W&bLOt&W 
fta>v$m7;Mr;u» % a^tL<ii^«»co 
ttJRSMfc* MfctL<ii*g&0)75yg£a 

to i i* 1-28 osisssl. tti^tuD x \tm 

[0007] 

SC**IJIIM\ -tt0tt«|l|lC'>&<J:t,ftjfc 

itiE?iaAii*#t?*»fia)*a<b^ft» 
•xu^hPA^*?*^**^**. 

[0008] 

*«XU^hP;U5^-fe>X*^-lCfcl\T. K 
*#»A<±e*«xU*hP^5*?-fe:/X* 



[X in Formula displays halogen atom, cyano group, 
substituted or unsubstituted alky! group, substituted or 
unsubstituted aryl group, substituted or unsubstituted alkoxy 
group, substituted or unsubstituted aryloxy group, 
substituted or unsubstituted alkyl thio group, substituted or 
unsubstituted aryl thio group, substituted or unsubstituted 
cycloalkyl group, substituted or unsubstituted heterocyclic 
group, substituted or unsubstituted amino group, i displays 
integer 1-28, respective X being same,may be something 
which differs. ] 

[0007] 

Furthermore this invention is organic electroluminescent 
element which is a layer where said positive hole-injecting 
layer contains above-mentioned organic electroluminescent 
element materia! in organic electroluminescent element which 
formed organic compound thin film of multiple layers which 
at least includes luminescent layer and positive hole-injecting 
layer between pair of electrodes. 

[0008] 

Furthermore this invention is organic electroluminescent 
element which is a layer where said luminescent layer 
contains above-mentioned organic electroluminescent element 
material in organic electroluminescent element which formed 
organic compound thin film of multiple layers which at least 
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[0009] 

[0010] 
[0011] 

*f£BJKfcl^C. -ttd[l]-CS&ll£ i I* 1~28 
[0012] 

*S6Wicfcit*-ft5t[i]"ea**i.*fli**«> 

*M^CDT'J-;U*, M&tL<li*S&a>7 

;u3+vS. WM.L<i**«fta>7'j-;u** 

*» : tL<li*«*a)7U-^*3i. 
<li*M&CDv?P7/l<*A<» , S»tL<li* 

SIS. S&*.L<li*tt&<D7SyS£ *r. 
A*. 



includes luminescent layer between pair of electrodes. 
[0009] 

Furthermore as for this invention, luminescent layer consists 
of host substance and the dopant , it is an above-mentioned 
organic electroluminescent element where said dopant is 
theabove-mentioned General Formula [1] and is organic 
electroluminescent element material which is displayed. 

[0010] 

Furthermore this invention forms positive hole-injecting layer 
is above-mentioned organic electroluminescent element 
which is made feature between luminescent layer and anode . 

[0011] 

Furthermore this invention forms electron-injecting layer is 
above-mentioned organic electroluminescent element which 
is made feature between luminescent layer and cathode . 

[Embodiment of the Invention] 

Regarding to this invention, i which is displayed with General 
Formula [l]displays integer up to 1 - 28, X being same, may 
besomething which differs. 

[0012] 

X of compound which is displayed with General Formula [1] 
in the this invention in respective independence, displays 
halogen atom* cyano group* substituted or unsubstituted 
alky! group, substituted or unsubstituted aryl group, 
substituted or unsubstituted alkoxy group, substituted or 
unsubstituted aryloxy group, substituted or unsubstituted 
alkyl thio group, substituted or unsubstituted aryl thio 
group, substituted or unsubstituted cycloalkyl group, 
substituted or unsubstituted aryl group, substituted or 
unsubstituted heterocyclic group, substituted or 
unsubstituted amino group. 

As embodiment of halogen atom, 

chlorine. 

bromine. 

iodine. 

There is a fluorine, 

As embodiment of alkyl group, 

methyl group. 

ethyl group. 

propyl group. 

butyl group. 

s-butyl group. 
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tert-:?^ 

xh*v«. 
h»J$PP>H*v«, 

hU^U^PXh+vS, 'O^I^P^PtK* 
V*. 2,2,3,3-^h7?;U*P:/P7K*vS. 

l,l,l,3,3,3-^*^7;u*P-2-;/P7K*vS. 
6-(/^-^;u^-Px^;u)/\^v;u^v*lf^< 
7'J->iU^v*(D*«:0iJ<!:LTIi. ?x 
/*v*. p.-hP7iy+vl, p-tert-^;U7 

*P7x-;ua. 3-MJ:7;M-p^>>u:7x/*v 

X^JU^;j-£, tert-^^;U^^" 

MtttfiJirTfi. ?x~ ;U^*S. p-~hP^x-;u 
^ p-tert-^JU^x- JU^f 3-7)i,J- 

p^x^vu^t* . sO$7)i,*n7jL-)i,T* 

U . v^P7;U*;U0«ttfl]<tLTfi. v^P^ 

v^p^^viliftffcy. ru-;u 
S^LTIi. ^x-;i/S s e?x- ?x 
x;ug. :K7^;uS. 7:/h'j;u*. ^x^->hy 
?;M-ux;u^ eu-jusntffcy. ft 
msstLTii, tf p-;u*. t°py>S. t°^/ 

tfy v>a. t°yy v>*. eys>> 

t^v>S, MJ7v>*. -f>K-;u«. ? 
u>» . -rv*y"j>s. wy>a, 

v7^-JH, ^7 v /->U*. ?TV7 s J—)l 



t- butyl basis, 
pentyl group, 
hexyl group, 
heptyl group, 
octyl group, 
stearyl group. 

There is a trichloromethyl group etc, 

As embodiment of alkoxy group, 

methoxy group. 

ethoxy group. 

n- butoxy group. 

t- butoxy group. 

trichloro methoxy group. 

There to be a trifluoro ethoxy group, penta fluoro propoxy 
group. 2,2,3 : 3- tetrafluoro propoxy group. 1,1,1,3,3, 3- 
hexafluoro -2- propoxy group. 6- (perfluoro ethyl ) hexyloxy 
group, etc there be a phenoxy group, p- nitro phenoxy 
group, p- 1- butylphenoxy group. 3- fluorophenoxy group, 
pentafluorophenyl group. 3- trifluoromethyl phenoxy group 
etc as embodiment of aryloxy group, embodiment of alkyl 
thio group "C, there be a methylthio group, ethyl thio 
group, t- butyl thio group, hexylthio group, octyl thio 
group, trifluoromethyl thio basis etc, embodiment of aryl 
thio group "C, a phenylthio group, p- nitrophenyl thio basis, 
a p- t- butyl phenylthio group. 3- fluorophenyl thio basis and 
a pentafluorophenyl thio basis, 3 -trifluoromethyl phenylthio 
group etc to be, as embodiment of cycloalkyl, There is a 
cyclopentane ring, cyclohexane ring, etc there is a phenyl 
group, biphenyl group, terphenyl group, naphthyl 
group, anthryl group, phenanthryl group, fluorenyl 
group, pyrenyl group etc as aryl group, there is a pyrrole 
group, pyrrol ine basis, a pyrazole basis, a pyrazoline basis, a 
imidazole group, triazole group, pyridine group, 
pyridazine group, pyrimidine group, pyrazine group, 
triazine group, indole group, purine basis, a quinoline 
group, isoquinoiine basis, a cinnoline basis, a quinoxaline 
basis, a benzo quinoline group, fluorenone basis, a carbazole 
group, oxazole group, oxadiazole basis, a thiazole radical, 
thiadiazole group, triazole group, imidazole group, 
benzoxazole group^ benzothiazole group, benzotriazole 
group, benzimidazole group, screw benzoxazole group, 
screw benzothiazole group, screw benzimidazole group, 
anthrone basis, a dibenzofuran basis, a dibenzothiophene 
basis, a anthraquinone basis, a acridone basis, a phenothiazine 
basis and a pyrrolidine group, dioxane group, morpholine 
group etc as heterocyclic group. As embodiment of amino 
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> % y-r **v->u£. 7>kp>s. v^y;77 

72'JK>*. 7x/f7v>», t: P»Jv>*. v 

om&mtLztt. 7^/*. ^;u7^/s. s? 

x^U7£/S. x^UTS/g. vx^;U7^/ 

v^pt°;u7^». v?5^u7£/*. v7 

t^(7-feh+v^;U)7Sy», ex(7izh^v 
x^U)7S/S. ex7-trh+v^Ptf;U)75y 

tfx(7-feh+v^;u)7sy«if A<fc*o 

[0013] 

±fB0)X(D7U-^*. 



JysL 

x^;u*. 
?pt 0 ;u*. 

sec-:?^U*. 
tert-^^JUlL 

or - *?)U*>*}fr&+ 



group, there is a amino group, methylamino group, diethyl 
amino base, a ethylamino group, diethyl aminobase, a 
dipropyl amino group, dibutyl amino group, 
diphenylamino group or other mono- or disubstituted amino 
base and a screw (acetoxy methyl ) amino group, screw 
(acetoxy ethyl ) amino group, screw acetoxy propyl)amino 
group, screw (acetoxy butyl) amino group etc. 



In addition, above-mentioned aryl group, heterocyclic group 
may possess substituent. 

[0013] 

aryl group, of above-mentioned X 

When concrete example is listed as substituent to heterocyclic 
group, 

chlorine. 

bromine. 

iodine. 

halogen atom, of fluorine 

methyl group. 

ethyl group. 

propyl group. 

butyl group. 

s-butyl group. 

t- butyl basis, 

pentyl group. 

hexyl group. 

heptyl group. 

octyl group. 

stearyl group. 

trichloromethyl group or other substituted or unsubstituted 
alkyl group. 

benzyl group. 

;al -methylbenzyl group. 

;al and;al '-dimethyl benzyl basic or other substituted or 
unsubstituted benzyl group. 

phenyl group. 

naphthyl group. 
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3-hU?;U*P>^U:7x-;U«* 

tert-^h^rvS* 

hV^PP^MrvS* 

MJ:?;U:*pxM^>£, 

1,1,1 s 3 s 3,3-^+-9"7;U^P-2-^PtK+ yg, 

«»tL<fi*««K3!)7^=i^>a. 
T7xy*v*. 

p--hP?xy*v** 

p-tert-^JU^x/^vS. 

3-7;U^-P7xy+vS, 

^v-S^M-p^xx;^ 

3-hU^I/*P^U7iy^rv*«KD«glt,L< 

li*B&(7):ru-;u**vg* 
x^;u^*g* 

&<D7;Mr;u^;i-S* 

^xx^:*^* 

p.-KP^ x -;U^S, 

p-tert-T^U^xX^U^S. 

3-^;i/^p^xx j iu^s % 
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3 -methyl phenyl group* 

3 -methoxyphenyl group* 

3 -fluorophenyl group* 

3 -trichloromethyi phenyl group, 

3 -trifluoromethyl phenyl group, 

3 -nitrophenyl group or other substituted or unsubstituted aryl 
group. 

jp7 basis, 

n- butoxy group* 

t- butoxy group* 

trichloro methoxy group* 

trifluoro ethoxy group* 

penta fluoro propoxy group* 

2, 2, 3 and 3 -tetrafluoro propoxy group* 

1, 1, 1, 3, 3 and 3 -hexafluoro -2- propoxy group* 

6 - (perfluoro ethyl ) hexyloxy group or other substituted or 
unsubstituted alkoxy group. 

phenoxy group* 

p- nitro phenoxy group. 

p- 1- butylphenoxy group* 

3 -fluorophenoxy group* 

pentafluorophenyl group* 

3 -trifluoromethyl phenoxy group or other substituted or 
unsubstituted aryloxy group* 

methyhhio group* 

ethyl thio group* 

t- butyl thio group* 

hexylthio group* 

octyl thio group* 

trifluoromethyl thio basic or other substituted or unsubstituted 
alkyl thio group, 

phenylthio group* 

p- nitrophenyl thio basis, 

p- 1- butyl phenylthio group* 

3 -fluorophenyl thio basis, 

pentafluorophenyl thio basis. 
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v7/S. -hn£* 7=1/*. ^;u7==/*. v 

x^;U7=y*. x^U7a/g. vX^U75,> 
S. v^pt°;u7^^S. v?>;u7£y». v7 

x-;U7^SI?<7)*/£*:IivM&7£/g, 
t*X(7-trh+v^^)7Sy*. t:X(7-t?Mrv 
x^yu)75y« . tfX7-bh+v^nt°^)7^y 
eX(7-t?K+v^^^)7^y*HC07v;U 

7S/*. yp*v$, 7v;uS, >^;u 

7x_ ;u« . Mj;uS. * wu*. t* 
-;u7>h^-;uS. 9jo-v^x-;u7>h^x 

;U*. t 0 Ux;u*||(D7U->U». t: P->US. 
tf «J5i/>». t°^v>£. h'J7v>S. 

;u*. ^77-;u*. ^7v77-;ua. hjt 
». ^>7^7 % 7-;u*. '<>yh'J7v*-/i> 
ex^>v*^77-;u*. ex^>7-r 

>S^I<7)«*iI*. ?x^;u-»tyu?*>*. ^ 
;u+r;u?;$->S. x5^utrju:7:*:>S. t^i- 
;u-*;u?*:>ft mcoy^ji-^j^yt^. 7*b 

*««0)7-b^JU». -fVv7-7U*. ^x-;u 
v7-;ug. X^'JJUg. ^u;v^'j;ug. ?x 

[0014] 

i*. -ry^y^mmm^ w-^-^nmz 



3 -trifluoromethyl phenylthio group or other substituted or 
unsubstituted ary! thio group. 

cyano group, nitro group, amino group* methylamino 
group, diethyl amino base, ethylamino group, diethyl 
amino base and dipropyl amino group, dibutyl amino 
group, di phenyl amino group or other mono- or disubstituted 
amino base, screw (acetoxy methyl ) amino group, screw 
(acetoxy ethyl ) amino group, screw acetoxy propyl)amino 
group, screw (acetoxy butyl) amino group or other acyl 
amino group, hydroxy group, siloxy group, acyl group, 
methyl carbamoyl group, dimethyl carbamoyl group, ethyl 
carbamoyl group, diethyl carbamoyl group, professional I 
pyr carbamoyl group, butyl carbamoyl group, phenyl 
carbamoyl group or other carbamoyl group, carboxylic acid 
group, sulfonic acid group, imido group, cyclopentane 
basis, cyclohexyl group or other cycloalkyl group, phenyl 
group, tolyl group, naphthyl group, biphenyl group. o,m, 
p- terphenyl group, anthranyl group, phenanthrenyl 
group, fluorenyl group. 9-phenyl anthranyl group. 
9, 10-biphenyl anthranyl group, pyreny 1 group or other aryl 
group, pyrrole group, pyrrol ine basis, pyrazole basis, 
pyrazoline basis, imidazole group, triazole group, pyridine 
group, pyridazine group, pyrimidine group, pyrazine 
group, triazine group, indole group, purine basis, 
quinoline group, isoquinoline basis, cinnoline basis, 
quinoxaline basis, benzo quinoline group, fluorenone basis, 
di cyano fluorene group, carbazole group, oxazole group, 
oxadiazole basis, thiazole radical, thiadiazole group, 
triazole group, imidazole group, benzoxazole group, 
benzothiazole group, benzotriazole group, benzimidazole 
group, screw benzoxazole group, screw benzothiazole 
group, screw benzimidazole group, anthrone basis, 
dibenzofuran basis, dibenzothiophene basis, anthraquinone 
basis, acridone basis, phenothiazine basis and pyrrolidine 
group, dioxane group, piperidine group, morpholine 
group, piperazine group or other heterocyclic group, 
phenyl sulfone basis, There is a methyl sulfone basis, a ethyl 
sulfone basis, a biphenyl sulfone basic or other phenyl sulfone 
basis, a acetyl group, methyl acetyl group, phenyl acetyl 
group, methylphenyl acetyl group or other substituted or 
unsubstituted acetyl group. isoXia — yU basis, a phenyl iso 
Xia — ;U basic or other substituted or unsubstituted iso Xia 
x;U basis and a styryl group, methyl styryl group, phenyl 
styryl group or other substituted or unsubstituted styryl group 
etc. 



[0014] 

Regarding to this invention, as for compound which is 
displayed with the General Formula [1], Grignard reagent 
reacting to naphthoquinone derivative, furthermore reducing, 
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(J.Am.Chem.Soc. 58 937 v. 1936 

(Compt.rend.. 207 585 "?-v. 1938 #)^IC 
[0015] 

[0016] 

im i] 



in compound which it acquires, method which reacting, 
furthermorereduces lithium conversion reagent (Journal of the 
American Chemical Society (0002 - 7863, JACSAT ), 
Vol.58. 937 page. 1936 year), or, in diary I benzofuran, in 
compound which reacting,acquires naphthoquinone 
derivative, in method (Co mpt.rend.. 20 Vol.7. 585 page. 
1938 year) etc which reacting, furthermorereduces Grignard 
reagent depending, It can synthesize. 

[0015] 

Below, representative example of compound of this invention 
is illustrated to Table 1 concretely, but this invention is not 
something which is limited in the representative example 
below. 

[0016] 

[Table 1] 
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(21) 












C C 


(2 2) 












(23) 





(24) 



(25) 



(26) 






[0020] 

-m%i<d®£. BS&jt&fcanicjtxBSB 

B*&aALfcjETL*L<ttB«fr&»ALfc 

A*mt,UI*«*aAtt8££*!LTt,a 
I*. 

»bsi*. («a/jETL^AH/**ji/i8a). 

(Btt/aftfi/B^aAB/BSK (Btt/]Efl.a 
AB/»*B/B*aAB/B*)©*B«l*-C 



[0020] 

organic electroluminescent element is element which formed 
organic thin film of single layer or multilayer between the 
anode and cathode. 

In case of single layer type, luminescent layer is provided 
between anode and the cathode . 

luminescent layer contains light-emitting material, is good 
containing positive hole-injecting material or the electron 
implantation material in order to transport electron which was 
filled from positive hole or cathode which were filled from 
anode in addition tothat to light-emitting material. 

multilayer type, (anode/positive hole-injecting 
layer/luminescent layer/cathode ), (anode/luminescent 
layer/electron-injecting layer/cathode ), is a organic 
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[0021] 

$K)<!:LT--fl85i;[l]aHb£$)£{£fflLT. * 
EL lii^^CttfT'^o 

-«5i:[l]fl!>fc£*li. Sftlfll-fc^T. * 
XhtoftdttLT 0.001 aS%~50Sm%0)ffiH 

•e#*s*tri^*c4:3i<a*L<, iici* o.oi a 

-«SC[l]-caSLfc*3l=, «8l»^«*UT 
»#J^©*»tt!6 t K<#li+-ClS-l=#tt* 

[0022] 
[0023] 

««i el m^its &nm&z+zztizM % >? 
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electroluminescent element which is laminated with 
multilayer constitution of the( anode/positive hole-injecting 
layer/luminescent layer/electron- injecting layer/cathode ). 

As for this compound, optimum selection of high light 
emission efficiency and light emitting wavelength became 
possible in luminescent layer by doping doing at ratio of the 
optimum as dopant. 

[0021] 

Using compound of General Formula [1] for host substance of 
luminescent layer, dopant (*f7* jp7 substance ) as, it can 
acquire organic electroluminescent element where light 
emitting brightness is high. 

compound of General Formula [1] is contained in range of 
0.001 weight%~50 weight% ininside luminescent layer, 
vis-a-vis host substance, it is desirable furthermore range of 
0.01 weight°/(r-10 weight% is effective. 

Because as in chemical structure stipulated with General 
Formula [1], substituent hasconnected compound of General 
Formula [1] of this invention, with spin coating method or 
other wet type film-forming property, the solubility to solvent 
in each layer in uniform exists becamehighly possible. 

In addition carrier where, when in luminescent layer doping 
doing in the light-emitting material even, existence of 
substituent prevents crystallization of compound with dry 
type film production method with such as vapor deposition, 
inside luminescent layer exists in uniform possible to become, 
was filled from respective electrode,inside luminescent layer 
recombination does in uniform, it becomes possible, It is a 
quite effective in order to produce organic electroluminescent 
element of high brightness, long life. 

[0022] 

If, there is a necessity in luminescent layer in addition to 
light-emitting material and the dopant it can also use positive 
hole-injecting material and electron implantation material. 

[0023] 

organic electroluminescent element prevents decrease of 
brightness and lifetime with the quenching by making 
multilayer structure, it is possible . 

In addition, if there is a necessity, two kinds or more 
combining positive hole-injecting material and electron 
implantation material which do light-emitting material, 
dopant, carrier injection, it can also use. 

In addition, positive hole-injecting layer, luminescent layer, 
electron-injecting layer is good being formed due to layer 
configuration of therespective two layers or more, positive 
hole or electron are filled efficiently from electrode, element 

^ t ...u:~u :„ * »~ J i - J 
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[0024] 

*r*t el m+wmmiz&mzti&mmittm 
-ofey, mm. 7M-^,Atv^A, □ 

NESA «St»**l4ittxX» Bfc-f 
ep-;HfO)**3|«tt«l|gA<fflL^bti*. 



B«lcttffl**i4S|«tttt8li % 4cV cfcU/Jx* 
^A, 'J^A, ;Ux-OA, T>#>3| fc<J:l/ 

fttt£jcif Mi* !&SA<fc*Lfi-jua±a) 
BflrtiCcfcy»j**fcTivc**i\ 

[0025] 



SCI*, ttttffK &M5$it£WL, awefeft 

>ttu #u^ptf u>««oawtt««*«fcif 

[0026] 

*BBl3Bt5«*«EL*^«)ftB©»*tt* 

©L^r*ia>*a«afflr*ct3&«-c**. 



B»l*1»l=R3E*#t4ti©-ei*ftl^. ftJili 



structure which is transported in layer is selected. 
[0024] 

As for electrically conductive material which is used for 
anode of organic electroluminescent element, those 
whichhave work function which is larger than 4 eV being 
ideal, carbon, aluminum, vanadium, iron, cobalt, 
nickel, tungsten, silver, gold, platinum, palladium 
etcand tin oxide, indium oxide or other metal oxide, which 
is named those alloy, 1TO substrate, NESgroup A boards 
furthermore it can use polythiophene and polypyrrole or other . 
organic electrically conductive resin. 

As for electrically conductive material which is used for 
cathode, those which have smaller work function than 4 eV 
being ideal, magnesium, calcium, tin, lead, titanium, 
yttrium, lithium, ruthenium, manganese etc and it can 
use those alloy, but it is not something which is limited in 
these. 

anode and cathode, if there is a necessity, is good being 
formed by layer configuration of two layers or more. 

[0025] 

With organic electroluminescent element, in order light 
emitting to do efficiently, as for at least one it is a satisfactory 
transparent in light emitting wave length domain of element, 
it isdesirable . 

In addition, also substrate is transparent, it is desirable . 

Using above-mentioned electrically conductive material, in 
order to guarantee predetermined translucent with vapor 
deposition and sputtering or other method, it sets transparent 
electrode. 

electrode of light-emitting surface designates optical 
transmi ttance as 1 0% or more, it isdesirable . 

If substrate has mechanical, thermal strength and it is a 
transparent, it is not somethingwhich is limited. When it 
illustrates, it can increase glass substrate* polyethylene 
sheet, polyether sulfone sheet, polypropylene sheet or 
other transparent resin. 

[0026] 

Formation of each layer of organic electroluminescent 
element which relates to this invention canapply any method 
of vacuum vapor deposition, sputtering or other dry type 
film-forming property and spin coating, dipping or other wet 
type film-forming property. 

film thickness is not something which especially is limited. 
As for each layer it is necessary to set to appropriate film 
thickness. 
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[0027] 

h\ tK'JOU£>. tKUTJU^V. tK'J>^^>* 

^Ub-h. 7K»J>?-;u7*'Jb— K -b;un— x 

[0028] 

•J7x-;i/75>, X*UA*75:/fiHJ7x=JU 

>. i/7Sy7>h^-tr>MK'J7x-^U7S>s v 
7^^x^->hb>^h , J^xn;U7S>. 7>h 
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U-»Jx>^>,7>h7^v^>. h'J7x- 
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When film thickness is too thick, in order to obtain fixed light 
output thelarge applied voltage becomes necessary and 
efficiency becomes bad. 

When film thickness is too thin, pinhole etc occurring, 
imparting doing electric field, satisfactory light emitting 
brightness is not acquired. 

conventional film thickness range of 10;mu m is ideal from 5 
nm, but range of0.2;mu m furthermore is desirable from 10 
nm. 

[0027] 

In case of wet type film-forming property, material which 
forms each layer, in chloroform, tetrahydrofuran. dioxane 
or other appropriate solvent melting or dispersing, or it forms 
thin film, but solvent is good whichever. 

In addition, regarding whichever thin film, because of pinhole 
prevention or other of film forming behavior improvement 
and film it is good using appropriate resin and additive. 

As this kind of resin, polystyrene, polycarbonate, 
polyarylate. polyester, polyamide. polyurethane. 
polysulfone. polymethylmethacrylate, poly methyl 
acrylate. cellulose or other insulating property resin, poly 
N- vinyl carbazole. poly silane or other photoconductivity 
resin, polythiophene. polypyrrole or other electrically 
conductive resin can be listed. 

In addition, antioxidant, ultraviolet absorber, plasticizer 
etc can be listed as additive. 

[0028] 

quinoline metal complex, oxadiazole. benzothiazole metal 
complex, benzoxazole metal complex, benzimidazole 
metal complex, triazole. imidazole, oxazole. 
oxadiazole. stilbene. butadiene, benzidine type triphenyl 
amine, styryl amine type triphenyl amine, diamine type 
triphenyl amine fluorenone. diamino anthracene type 
triphenyl amine, diamino phenanthrene type triphenyl 
amine, anthraquino G methane, the diphenoquinone. 
thiadiazole. tetrazole. perylene tetracarboxy lie acid, 
fluorenylidene methane, anthraquino G methane and 
triphenylene. anthrone etc there are those derivative, and a 
polymeric material etc of poly vinyl carbazole. poly silane 
or other conductive polymer General Formula [1] with as host 
substance which can be usedtogether. 



It illustrates to below Table 2 concretely, but this invention is 
notsomething which is limited in representative example 
below. 
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[0029] [0029] 
[^2] [Table 2] 



A 1 


SYri 


A - 2 


V,CH 3 H 2 C^J 
H3C \ . . . / CH3 


A 3 


c - H r-0-y^ N -0" c,H ' 

oh 


A - A 


h 3 c (y^j ch 3 



[0030] [0030] 
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A - 1 3 



A~ 1 -1 



A - 1 5 




[0033] [0033] 



Page 24 Paterra Instant MT Machine Translation 



JP1998289786A 



1998-10-27 



A — 1 6 


QQQ 


A- 1 7 


H3C T>Xr CH3 


A - 1 8 




A - 1 9 


6 0 . 



[0034] [0034] 
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A 2 0 



A 2 1 



A-2 2 




[0035] [0035] 
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A-2 3 


CH 3 H 3 (^ 


A - 2 A 


Q Q 


A-2 5 


0 0 0 

CH 3 CH 3 CH 3 


A - 2 6 


H 3 C^ 0^CH3 
H 3 G v y_) Q^CH 3 

d ch - HsC b 


A - 2 7 


c ' Hr -0" N w N "Q" c ' H ' 


[0036] 


[0036] 
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A 2 8 


H3C PH 3 

0 0 

H 3 C CH 3 


A - 2 9 


HsC n rT 

\J Y\ f\ \J 


A - 3 0 


Q^P 


A — 1 1 


06 6 



[0037] [0037] 
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A- 3 2 


/=< a=Ah k 

H 3 C 


A-3 3 


Q „ 6 

M M 

H 3 C CH 3 


A 3 4 


OCH 3 

H 3 C0yL 

|V S ^OCH 3 

H 3 CO^ s f 

OCH 3 


A-3 5 


6«, 6 



[0038] [0038] 
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A-3 2 


H 3 C 

Q ^ P 
yj w 

H 3 C 


A-3 3 


H 3 C CH 3 
H 3 C CH 3 


A 3 «1 


H, b cf 

H 3 C. ^XH, 
0 


A - 3 5 


V CH 3 


[0039] 


[0039] 
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A - 3 6 


My 9 a ->r«> 


A ~3 7 




A-3 8 




A-3 9 


JJMfc7* ;r.-)A7?n-/7:-./ 


A-H 


y ? n n > >; d y y $ o > r - - > 


A 4 1 




A 4 2 


T 


A - 4 3 


H3Q PH 3 

>o-oc 

0 0 
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A-6 2 




A - 6 3 




A - 6 4 


«-O-0-O-O 


A 6 5 


0 9 

C 2 H 5 C 2 H 5 


A - 6 6 


«o-ck>o-c>-<>» 

C 2 H 5 C 2 H 5 


[0043] 


[0043] 
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A - 6 



A-6 8 




A-6 9 




f-Bu 



f-Bu 



A 7 0 




A - 7 J 



OCH 3 0 




[0044] 

Tfi. 7>hv-fe>. :r-?*U>. ^x-t>hU>. 
t°U>. -rh^iz>. 3P*>, £'J-fe>. ^UrtU 
to, ^'JU>. ^p^'J^v. -t?$as<i)i, 

>7P^>^vx> v y^y+y 
^t 0; 7>, tKU>^>. >Ov7->, -f5#7- 



[0044] 

With Genera] Formula [1] using further doping substance, 
emission color also it becomespossible to change. 

anthracene v naphthalene * phenanthrene. pyrene. 
tetracene. coronene. chrysene. fluorescein, perylene. 
phthaloperylene. naphthaloperylene. perinone. 
phthaloperinone. naphthaJoperinone. bi phenyl butadiene * 
tetra phenyl butadiene, coumarin. oxadiazole. aldazine. 
screw benzo ^"trV phosphorus and bisstyryU pyrazine. 
cyclopentadien. quinoline metal complex, aminoquinoline 
metal complex, imine. biphenyl ethylene, vinyl 
anthracene, diamino carbazole. pyran. thiopyran. 
polymethine. merocyanine. imidazole chelating oxynoid 
compound, quinacridone. rubrene etc and there are those 
derivative, with General Formula [1] as doping substance 
which is used, but it isnot something which is limited in these. 
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[0045] 

**B*fctt3e3t»»lc»LT«*tfciE 

^v7l/-^k MJ77-JK f£*V->U. -f 5 
Vn>. Th^fcKP-f 

/K'JTU— x^U'O. 

75>SMJ?x^U75>. vT^>SJhU^x- 
[0046] 

ft*. **JI*fctt36**r»l3»LT«*ifc* 



^v>$>, 7>hn>*fc**i&<DBS»(*A* 
[0047] 

**iPI<D-*a[l]aMb£ttli* 3£fttfft<tL 



-«St[l]a>fc£»l4. jETL«li5HIE** 



[0045] 

As positive hole-injecting material, it possesses positive hole 
injection effect which is superior with the capacity which fills 
positive hole, vis-a-vis luminescent layer or light-emitting 
material itprevents electron-injecting layer of exciton which is 
formed with luminescent layer, or themovement to electron 
implantation material it can list compound where at sametime 
thin film forming ability is superior. 

Concretely, phthalocyanine type compound, 
naphthalocyanine compound, porphyrin compound > 
oxadiazole. triazole. imidazole, imidazolone. imidazole 
thione. pyrazoline. pyrazolone, tetrahydro imidazole, 
oxazole. oxadiazole. hydrazone. acyl hydrazone. poly 
arylalkane. stilbene. butadiene, benzidine type triphenyl 
amine, styryl amine type triphenyl amine, diamine type 
triphenyl amine etc and, thereare those derivative, and a 
poly vinyl carbazole. poly silane. conductive polymer or 
other polymeric material etc, but it is not something which 
islimited in these. 



[0046] 

As electron implantation material, it possesses electron 
injection effect which is superior with capacity which fills 
electron, vis-a-vis luminescent layer or light-emitting material 
itprevents positive hole-injecting layer of exciton which is 
formed with luminescent layer, or themovement to positive 
hole-injecting material it can list compound where at same 
time the thin film forming ability is superior. 

for example fluorenone. anthraquino G methane, 
diphenoquinone. thiopyran dioxide, oxadiazole. 
thiadiazole. tetrazole. perylene tetracarboxylic acid, 
fluorenylidene methane, anthraquino G methane and 
anthrone etc there arethose derivative, but it is not something 
which is limited in these. 

In addition, electron reception substance, adding electron 
donating substance to electron implantation material in the 
positive hole-injecting material, sensitization it is possible 
also to do. 

[0047] 

Inside luminescent layer uses compound of General Formula 
[1] of this invention, as the light-emitting material, or as 
dopant to be desirable, at least one kind of light-emitting 
material, dopant, positive hole-injecting material and 
electron implantation material to same layer may be 
contained. 

In addition, because compound of General Formula [1] has 
positive hole transport function power, it canalso use for 
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**WlC*yil6*lfc** EL **0>,S*. 
;13* »B«9U:»**S3£tt<Dfl±©fctf> 

ic, *^ <Daffiic«Hii*iftitfcy. s/U3>* 

[0049] 

immm] 



positive hole-injecting layer. 
[0048] 

Also it is possible for improving stability for, temperature % 
humidity * atmosphere etc of the organic electroluminescent 
element which is acquired with this invention . to provide 
protective layer in the surface of element, to enclose silicon 
oil and etc to protect element entirety. 

[0049] 

[Working Example(s)] 



synthetic method of compound (1) 



5. 12- -r?V*rs 40g £ n- ^H-f;i/t 
T? 5 »n«*Lfc. 

*0>fc 80 g 2 B$|!fltltt& % I/«b-i/3>« 
Lfco 

flbftfcEli* 9g tK»*U^A 5g £ 150cc CD 
X*/-JMC#*L3 BIBfllffLfc. 

3 B 0L *tfel*Btt£aaL*tf>* *nn**A 
5, 12- *:7*-tr>*/>£»fco 

6, 11- tfX(4- ^;U?xx;U)- 5. 12- ^*-b 
>^y> 1.5g t 4- y^;U7x-;U'J^0A 9.7g 
£ 200cc X— 7JHt>-C«3!EU 13 B#PiHKi££fT 

^□□7h;i/A*x/^u-i/3>(Ccfcy*yi» 

*#b*ifc@<*£ n- ^Pt°>UT;u=3~;u-es$S 
S^ftofco 

» &*ifc*sa o.ig tat»* ig £itB i2.5cc ic 

#«U ««T* 1 B»B«tLfc. 



5 and 1 2 -naphthoquinone 40g 5 min were agitated in n- 
butyl ether. 

After that 80 degrees 2 hours agitation later, evaporation was 
done and solid which is acquired, was washed with ether, 
acetone. 

It dispersed solid 9g and potassium carbonate 5g which it 
acquires to ethanol of!50 cc and 3 -day period agitated. 

3 days later, yellow it was and filtered solid and 
gathered,melted in chloroform and filtering substance which 
is not melted, itremoved. 

After that, chloroform solution evaporation was done and 
solvent was removed and6 and 1 1 -screw (4 -methylphenyl ) 
- 5 and 1 2 -naphthacene quinones were acquired. 

6 and 1 1 -screw (4 -methylphenyl ) - 5 and 1 2 -naphthacene. 
quinones 1.5g and 4 -methylphenyl lithium 9.7 g rotary flow 
was done in 200 cc ether, 13 hours reactions were done. 

After reaction termination, water was poured, ether layer was 
extracted. 

ether layer after concentrating, precipitation which refined 
i smelted in chloroform, steam distillation is done, it is a 
by-product, biphenyl wasremoved. 

chloroform was removed due to evaporation , solid which is 
acquiredwas melted in dioxane, ligroin was poured there and 
solid wasprecipitated. 

solid which it acquires recrystallization was done with n- 
propyl alcohol. 

It dispersed crystal 0. 1 g and iron powder 1 g which it 
acquiresto acetic acid 12.5 cc, ring flowing down and 1 hour 
agitated. 

After that, you poured water, you gathered solid which 
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NMR X^h;HCcfcyft^(l)T*fc5Ci:$5t 



wasprecipitated and sublimation purification did, acquired 
compound ( 1 ). 

It is a compound (1) with elemental analysis, molecular 
weight analysis and infrared absorption spectrum, nmr 
spectrum , you verified. 

















elemental analysis result 


C46H36 tLX 














C46H36 doing 


tt*tt(%): C:93. 84 


H:6. 16 


calculated value (%):C:93.84 


H:6.l6 


C:93. 79 


H:6. 21 


actual measured value (%):C:93.79 


H:6.2 


1 




















synthetic method of compound (6) 



NMR X^bMzMit£ty(6)V&Z>Z££%L 



than 4 -biphenyl changing thelithium into lithium, description 
above and it synthesized with same method. 

It is a compound (6) with elemental analysis, molecular 
weight analysis and infrared absorption spectrum, nmr 
spectrum , you verified. 

elemental analysis result 



C66H44 <tLT 














C66H44 doing 














!+3Jffi(%): 


C:94 




70 


H:5. 30 


calculated value (%): 


C:94 




70 


H:5.30 




H3Mfii(%) 


C 


:94 




42 


H 


:5. 58 


actual measured value (%) 


C 


:94 




42 


H 


: 5.58 



[0050] 

nmm\ 



Working Example 1 
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~>^;u^x-;u)— n,N' — v?x-;u— 1,1— 
t^x-;U- 4,4— v75>(TPD)£S£i&©L 
T . 20nm (DIE?LaAIi^fr 0 

<t£#3(l)£s&^UaJI 40nm (DRUM 
AfH*£S^U 30nm <D«^&AJi£» 



*<D±l:i, V^*v^A<t|g£ 10:1 v&GLtz 
^Vmm I00nm(7)m^ff^LT^«SEL* 

jEEaAJffc\fcl/£ftJIIi lO^orr <DM£.*P 



C<DSJmitt3!tmE 5V X*%ittmig. 8cd/m 2 % 
ft*S£5fcjHJg 2500cd/m 2 . 5V a)^a>*3tJa* 
11m/W©*3tA<#b*lf=o 



&\Z 3mA/cm 2 <7>13iE&JtT\ -(7)*^^5li^ 
1/2 Ja±<D£3fcA< 5000 B$fclJa±«ft**l*:o 



[0051] 

mmmi 

in&mmLxmm ioonm(7)£#jf £fEj&u 

*<D±\z % V?*is<51±tm$: 10:1 Tr;I^Lfc 
££X*mm 150nm (DI«II<DmtI£ff£j5)cLT* 
«8EL *^£*#fr 0 



C<D3tfF IrtSME 5V X-ntfiMfe 5cd/m 2 . 
ll*fS3fcSJ£ 120cd/m 2 .5V 08$<D£#$»$ 
0.21m/W<D**A<»b3h,fco 



3mA/cm 2 <D«3itSJtT\ C(D*^ Silft 
1/2 6t±a>*JfcA< 5000 B$F3Ul±«fc£*lfco 



[0052] 

3fc*Lfc ITO ««(*##7X«±lClb^«!l 
(26)&^^LKW 80nm <DIEfl.&All*ttJ* 



1998-10-27 

On ITO electrode-equipped glass sheet which you washed, 
N,N* — (3 -methylphenyl ) -N,N' — biphenyl— 1, 1- biphenyl- 
4, 4- diamine vacuum vapor deposition doing the(TPD ), it 
acquired positive hole-injecting layer of film thickness 20 nm. 

Next, compound ( 1 ) vapor deposition was done and 
luminescent layer of film thickness 40 nm wasdrawn up, tris 
(8 -hydroxy quinoline ) aluminum complex vapor deposition 
was done, electron-injecting layer of the film thickness 30 nm 
was acquired. 

On that, forming electrode of film thickness 100 nm with 
alloy which 10: mixes magnesium and silver at 1, it acquired 
organic electroluminescent element. 

10 <sup>-6Torr in vacuum, vapor deposition it did positive 
hole-injecting layer and luminescent layer under condition of 
substrate temperature room temperature. 

light emitting of light emission efficiency 1 lm/W at time of 
light emitting brightness 8cd/m 2 % maximum light emitting 
brightness 2500cd/m 2 N 5V acquired this element with direct 
current voltage 5V. 

With current density of 3 mA/cm 2 , continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance waskept 
5,000 hour or more. 

[0051] 

Working Example 2 

vacuum vapor deposition doing compound (45) on ITO 
electrode-equipped glass sheet which you washed it drew up 
luminescent layer of film thickness 100 nm, on that, it formed 
electrode of film thickness of film thickness 150 nm with 
alloy which 10: mixes magnesium and silver at land acquired 
organic electroluminescent element. 

1 0 <sup>-6Torr in vacuum vapor deposition it did 
luminescent layer and cathode, under condition of substrate 
temperature room temperature. 

light emitting of light emission efficiency 0.2 lm/W at time of 
light emitting brightness 5cd/m 2 * maximum light emitting 
brightness 120cd/m 2 % 5 V acquired this element with direct 
current voltage 5V. 

With current density of 3 mA/cm 2 , continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance waskept 
5,000 hour or more. 

[0052] 

Working Example 3 

On ITO electrode-equipped glass sheet which you washed, 
compound (26) vapor deposition was done and the positive 
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^i^mw^MML.mm 20nm <r>%%m^n 

tZo 

*<D±\Z % ifl^J+tmZ 10:1 "CS^Lfc 
**-e««100nm<D«a*»*LT*«EL* 

IEAaABfi*tf**lll* lO^orr 

zom* aitatvs 5v 3cd/m 2 % 

ft^fgftjgg 8000cd/m 2 % 5V 0>B$<D36#$« 
0.81m/W (DfBfc#»S>*lfco 

3mA/cm 2 OVflUMTC* 
1/2 JsA±a>5E3fc# 3000 B$Bi)»±fti#2*ifco 

[0053] 
HS£fl]4 

gt;*LfcITO«S##*7X«±IC,RN' -(4 
— >*JI/7x=JU)— N,N' — 
;U)_^x^->hU>— 9,10— v75>tft^i 
(12)£2 100:1 <Da*JtT^*Ur,mH 30nm 

#l>^> hUX(8-tKn**>*/U>)77U5-^ 

^-(D±[C^^>v^Ai:ig$ 10:1 TrS^Lfc 
^^-eSIH 150nmCDSS£J&J&LT=ff*iEL^t 

jEfl.aABfc.fctf IB8li* lO^orr 



150cd/m 2 % 5*S£3fc]Hg 18000cd/m 2 % 5V <D 
BIG)***** 1.31m/W <0«3fcA<»b*lfco 

*|C 3mA/cm 2 CDm3SSST\ CCD^T-^S^ 

1/2 ja±<D*#A< ioo *iHa±«»**ifc. 

[0054] 
HJ£ff«l5 

SfeSfrLfc ITO *« tt*#5Xtt±l^ N,N' -V? 



hole-injecting layer of film thickness 80 nm was drawn up, 
next, tris (8 -hydroxy quinoline ) aluminum complex vapor 
deposition was done, luminescent layer of film thickness 20 
nm was acquired. 

On that, forming electrode of film thickness 100 nm with 
alloy which 10: mixes magnesium and silver at 1, it acquired 
organic electroluminescent element. 

10 <sup>-6Torr in vacuum, vapor deposition it did positive 
hole-injecting layer and luminescent layer under condition of 
substrate temperature room temperature. 

light emitting of light emission efficiency 0.8 Im/W at time of 
light emitting brightness 3cd/m 2 . maximum light emitting 
brightness 8000cd/m 2 . 5V acquired this element with direct 
current voltage 5V. 

With current density of 3 mA/cm 2 , continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance waskept 
3,000 hour or more. 

[0053] 

Working Example 4 

On ITO electrode-equipped glass sheet which you washed, 
N,N' — (4 -methylphenyl ) -NJSP — (4 -n- butyl phenyl ) 100: 
vapor deposition doing -phenanthrene— 9,10— diamine and 
compound (12) with weight ratio of 1, it acquired the positive 
hole-injecting layer of film thickness 30 nm. 

Next, vacuum vapor deposition doing tris (8 -hydroxy 
quinoline ) aluminum complex, it acquired luminescent layer 
of the film thickness 50 nm. 

On that, forming electrode of film thickness 150 nm with 
alloy which 10: mixes magnesium and silver at 1, it acquired 
organic electroluminescent element. 

10 <sup>-6Torr in vacuum, vapor deposition it did positive 
hole-injecting layer and cathode,under condition of substrate 
temperature room temperature. 

light emitting of light emission efficiency 1.3 lm/W at time of 
light emitting brightness 150cd/m 2 . maximum light 
emitting brightness 18000cd/m 2 > 5 V acquired this element 
with direct current voltage 5V. 

With current density of 3 mA/cm 2 , continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance waskept 100 
hour or more. 

[0054] 

Working Example 5 

On ITO electrode-equipped glass sheet which you washed, N, 
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x-;U-N,N' -(3-^;U7x-JU)-l,r 
^A'-VT^ZMQmMLT.mm 20nm (DIE 

&l^X\ N,N* — (4— >^ ;U7x^U)— N,N' — 

7£><Hb£1*3(l)££ 100:1 (7>agtt-C?£3fc^ 
LHH 40nm (DfgftJI^fEJ&U MJX(8-tKn 

lOnm CDl^aAll^^fco 



*<D±IC, ^*vH?Ai:$g£ 10:1 "Cjl^Ur 
£&-(r(gJI lOOnmCOmS^^JSLT^^EL* 

jER^xmts^ism^tmit lo-Ton- (7>K£* 

COfSt^littSlE 5V ft Jig 

250cd/m 2 % rnXftftMS. 60000cd/m 2 . 5V <D 
$f<D3£Jt$hm 8.01m/W (D&ft^btl^o 



3mA/cm 2 (DM^&V, C<7)*^£3^ 
[0055] 

[0056] 

[a 3] 



N&apos;-biphenyl-N, N&apos;- (3 -methylphenyl ) - vacuum 
vapor deposition doing 1 and l&apos;-biphenyl-4, 
4&apos:-diamine, it acquired positive hole-injecting layer of 
film thickness 20 nm. 

Next, N,N' — (4 -methylphenyl ) -N,N' — (4 -n- butyl 
phenyl ) -phenanthrene — 9,10 — diamine and compound (1) 
100: with the weight ratio of 1 vapor deposition was done and 
luminescent layer of film thickness 40 nm was drawn up,tris 
(8 -hydroxy quinoline ) aluminum complex vapor deposition 
was done, electron-injecting layer of film thickness 10 nm 
wasacquired. 

On that, forming electrode of film thickness 100 nm with 
alloy which 10: mixes magnesium and silver at 1, it acquired 
organic electroluminescent element 

10 <sup>-6Torr in vacuum, vapor deposition it did positive 
hole-injecting layer and luminescent layer under condition of 
substrate temperature room temperature. 

light emitting of light emission efficiency 8.0 lm/W at time of 
light emitting brightness 250cd/m 2 * maximum light 
emitting brightness 60000cd/m 2 v 5V acquired this element 
with direct current voltage 5V. 

With current density of 3 mA/cm 2 , continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance waskept 
10,000 hour or more. 

[0055] 

Working Example 6-14 

In luminescent layer, it changed into compound (1), other 
than using compound which is shown with Table 3 it 
produced organic electroluminescent element with method 
which is similar to Working Example 5. 

This element showed light emitting quality which is shown in 
Table 3. 

[0056] 

[Table 3] 
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(cd/m') 


(cd/tn^) 


( 1 ro/Wi 


6 


(2) 


2 80 


6 3 0 0 0 


7. 4 


7 


(6) 


2 4 0 


59 0 0 0 


7. 5 


8 


(7) 


3 2 0 


6 5 0 0 0 


7. 7 


9 


(9) 


2 3 0 


5 8 0 0 0 


6. 4 


1 0 


(1 2) 


2 60 


5 7 0 0 0 


7. 0 


1 1 


( \ 5) 


3 t 0 


6 6 0 0 0 


7. 1 


1 2 


(19) 


3 00 


6 3 0 0 0 


6. 2 


1 3 


(2 3) 


3 1 0 


6 4 0 0 0 


7. 6 


1 4 


(26) 


2 90 


6 1000 


7. 1 



[0057] 

mmm 5 a>fc£»(i)A>b 5,6,11,12- xh^i 

flUJ 6-14 tH«<D*a-C*« EL *^f*SL 

CCD*^ 5V T**3t3Sf JS 50cd/m 2 . 

25000cd/m 2 . 5V (DB#<D3E#8) 
I? 2.01m/W <D3§3teUb**&*i£* x ofco 

#|C 3mA/cm 2 0)*3KS£T% ttofktt&tit 
1/2 Ja±0)fS*A< 3000 ftfflLfrftftSJlfc^o 

[0058] 

xtkfti 15 

3feJ» LfcIT0WItt£*7*S±I^N,N' -(4 
— ^;U37x-;U)_ N,N' -(4-n-^f^7i- 

;u>^^x^->hu>— 9,10— VTzyZMQBM 

Its RV 30nm (DIEflJiAg^fco 

A«M*i:fc*»(]8)i:* 5:1 CDMMitT^^L 
X. OR»3Onm0l6*Ji*ftfifcL.*6l-»ffi 
^«}£lC^y[2-(4-tert-3f^;U^x^;i,)-5-(t^ 
x-;U>l,3,4-^^"9-vTV/-;U]0)JIi? 20nm 

*(D±iC. 7^*v^A<t£g£ 10:1 -CS^Lfc 
15Onm<0««£*fifcLT**EL* 



[0057] 

Comparative Example 1 

* 5, 6, 11 and 1 2 -tetra phenyl naphthacene other than changing 
into (rubrene ), producing the organic electroluminescent 
element with method which is similar to Working Example 
6-14, it measured the light emitting brightness from 
compound (1) of Working Example 5. 

Only light emitting of light emission efficiency 2.0 lm/W at 
time of light emitting brightness 50cd/m 2 . maximum light 
emitting brightness 25000cd/m 2 . 5V it could acquirethis 
element with direct current voltage 5V. 

With current density of 3 mA/cm 2 , continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance kept only 
3,000 hour. 

[0058] 

Working Example 15 

On 1TO electrode-equipped glass sheet which you washed, 
N,N' — (4 -methylphenyl ) -N,N' — (4 -n- butyl phenyl ) 
vacuum vapor deposition 

doing-phenanthrene— 9,10— diamine, it acquired positive 
hole-injecting layer of film thickness 30 nm. 

Next, 5: vapor deposition doing tris (8 -hydroxy quinoline ) 
aluminum complex and compound (18) with the weight ratio 
of 1, it drew up luminescent layer of film thickness 30 nm, it 
acquired electron-injecting layer of film thickness 20 nm of [2 
- (4 -t- butyl phenyl ) - 5 - (biphenyl ) - 1 , 3 and 4 
-oxadiazole ] furthermore with vacuum vapor deposition 
method . 

On that, forming electrode of film thickness 150 nm with 
alloy which 10: mixes magnesium and silver at 1, it acquired 
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c©*^iiiSgE«E 5V -e ^ it itf S 

350cd/m 2 . ft*#£;fc!lf If 58000cd/m 2 , 5V 0) 
tiftDfttftl&m 5.3lm/W (Dfg3tA<^t>^/i„ 



^IC 3mA/cm 2 <T>m%L®&X\ ZOmttmm 
1/2 JU±rofEft# 10000 B*M6Ut«ft*hfc. 

[0059] 

mmm 16-24 



[0060] 

[a 4] 



organic electroluminescent element. 

10 <sup>-6Torr in vacuum, vapor deposition it did positive 
hole-injecting layer, luminescent layer, electron-injecting 
layer and cathode,under condition of substrate temperature 
room temperature. 

light emitting of light emission efficiency 5.3 Im/W at time of 
light emitting brightness 350cd/m 2 . maximum light 
emitting brightness 58000cd/m 2 . 5V acquired this element 
with direct current voltage 5V. 

With current density of 3 mA/cm 2 . continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance waskept 
1 0,000 hour or more. 

[0059] 

Working Example 16-24 

In luminescent layer, it changed into compound (18) of 
Working Example 1 5, other thanusing compound which is 
shown with Table 4 it produced organic electroluminescent 
element with method which is similar to Working Example 
15. 

This element showed light emitting quality which is shown in 
Table 4. 

[0060] 

[Table 4] 





ft** 


(c d/m*) 


(c d/m L ) 


< i ra/W) 


1 6 


(6) 


2 1 0 


6 6 0 0 0 


7. 


0 


1 7 


(1 1) 


3 3 0 


7 3 0 0 0 


7. 


I 


1 8 


(1 3) 


3 0 0 


6 4 0 0 0 


6. 


) 


1 9 


(1 4) 


3 2 0 


5 8000 


5. 


1 


2 0 


(1 7) 


2 6 0 


5 4 0 0 0 


6. 


I 


2 I 


(2 0) 


2 I 0 


6 6 0 0 0 


7. 


5 


2 2 


(2 1) 


2 4 0 


5 8 0 0 0 


6. 


7 


2 3 


(22) 


2 8 0 


6 2 0 0 0 


6. 


A 


2 4 


(2 5) 


2 90 


5 3 0 0 0 


5. 


7 



[0061] 
HJfi« 25 

gfefrLfc 1TO *«ttt#7*tt±l::* 4, 4' . 4"- 
h , JX[N-(3-^5 1 ;U^x^7U)-N-^x-;U7 r ay]h 
;t,73=>£»£|g^LT. 40nm CD 
IE?l.aAJi**fc. 



[0061] 

Working Example 2 5 

On ITO electrode-equipped glass sheet which you washed, 
vacuum vapor deposition doing 4 and 4 &apos;* 
4&apos;&apos;-tris [N- (3 -methylphenyl ) -N- phenylamino ] 
triphenyl amine, it acquired positive hole-injecting layer of 
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&l^T\ 4,4' -t*X[N-(l-t7f^)-N-7i- )IT 
=y]ri:7x-;u£X£^LT , KJ1 10nm <D!g 
-jEft&AS^fco 

£bl^**Mb£^a.TO) 9,9-tfX(N,N-tfX 

(3- hjju)- 4- y^y7x-;up;u^L^>tK— 

e>^b£^<tLT<Dlb£fe(l)<t£ 100:1 (DM 

TJ^-'^'LtVTO^Z 25:1 T^I^L*:^ 
150nm<D«4££ff£j£LT>*« EL*iP 

lEft&AJf fc^l/Mlf* lO^Torr 0>K£* 



260(cd/m 2 ). JS 70000(cd/m 2 ). 

7.8(lm/W)(7)^^# 1 l4^^tlfco 



[0062] 

HffiflJ 26-37 

5 tmm<D?5&V%® EL *^^^^Lfco 



[0063] 
[15] 



1998-10-27 

film thickness 40 nm. 

Next, vacuum vapor deposition doing 4 and 4 &apos;-screw 
[N- (1 -naphthyl ) -N- phenylamino ] biphenyl, it acquired 
second positive hole-injecting layer of film thickness 10 nm. 

Furthermore, as host compound 100: vapor deposition doing 
compound (1) 9 and 9-screw as (N, N- screw (3 -tolyl ) - 4 
-amino phenyl ) fluorene and doping compound with weight 
ratio of 1, to draw up luminescent layer of film thickness 30 
nm, furthermore vacuum vapor deposition doing screw (2 
-methyl-8-hydroxy quinolinato ) (1 -phendlate ) gallium 
complex and to draw up electron-injecting layer of film 
thickness 30 nm, on that, aluminum and lithium 25: Forming 
electrode of film thickness 150 nm with alloy which is mixed 
at 1, itacquired organic electroluminescent element. 

10 <sup>-6Torr in vacuum, vapor deposition it did positive 
hole-injecting layer and luminescent layer under condition of 
substrate temperature room temperature. 

light emitting brightness 260 (cd/m 2 ), maximum light 
emitting brightness 70000 (cd/m 2 ), light emitting quality of 
light emission efficiency 7.8 (lm/W ) acquiredthis element, 
with direct current voltage 5V. 

[0062] 

Working Example 2 6-37 

In luminescent layer, other than using compound which is 
shown with Table 5 as host compound and doping compound 
organic electroluminescent element was produced with 
method whichis similar to Working Example 5. 

This element showed light emitting quality which is shown in 
Table 5. 

[0063] 

[Table 5] 
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5 V&&#$; 
(c d/m 2 ) 


(c d/m') 


( 1 m/W) 


2 6 


A-2 


(3) 


2 1 0 


5 7 0 0 0 


fi. 


7 


2 7 


A- 8 


(5) 


2 00 


5 6 0 0 0 


6. 


4 


2 8 


A- 1 2 


(8) 


2 1 0 


6 4 0 0 0 


7 . 


0 


2 9 


A-2 0 


(1 0) 


2 30 


5*000 


5. 


1 


3 0 


A-2 4 


(14) 


2 6 0 


5 7 0 0 0 


6. 


4 


3 1 


A-3 4 


(16) 


2 1 0 


6 6 0 0 0 


7 . 


5 


3 2 


A-4 4 


(18) 


2 4 0 


5 8 0 0 0 


6. 


7 


3 3 


A-5 0 


(1 9) 


2 2 0 


6 2 0 0 0 


6. 


4 


3 4 


A-5 1 


(24) 


2 9 0 


5 3 0 0 0 


5. 


7 


3 5 


A-5 6 


(3) 


2 4 0 


5 2 0 0 0 


5. 


8 


3 6 


A-6 3 


(8) 


1 9 0 


4 9 0 0 0 


4. 


9 


3 7 


A-6 6 


(11) 


2 70 


5 8 0 0 0 


5. 


7 



[0064] 

38 

a;tLfcITOmS##^X«±|Z.N,N' -(4 
— J> : ?-)1>ZJjl—)\/) — N,N' — (4-n-^^;U3?x- 
:7x-J->hU>— 9,10— S/75>££PD* 

30nm <DIE?LaAJi*#fco 

*l^.ft^«B(21)SSS*LH» 40nm tf)S£;fc 
■ *f*J*U *6lceX(2-^;U-8-tKQ+S/* 

LTlgff 30nm <D«^ ^AJl* »fco. 



^ft-CBIff 100nm(Dm&£ff2j£LT*«ELf?§ 



Z©*iFI*tta«E 5V -C*3ft Wt 90cd/m 2 % 
fi*3£*SI)S 20000cd/m 2 . 5V <DB#(DSS3feS!l 
m 2.81m/W <D*3t A<»e>*lfco 

*|C 3mA/cm 2 (DUSKS ft T\ CO)*^ il« 
1/2 «±a>5E3fe*< 5000 RP B 1tt±«»**tf=o 

[0065] 



[0064] 

Working Example 38 

On ITO electrode-equipped glass sheet which you washed, 
N,N' — (4 -methylphenyl ) -N,N' — (4 -n- butyl phenyl ) 
-phenanthrene — 9,10 — diamine wasmelted in chloroform, 
positive hole-injecting layer of film thickness 30 nm was 
acquired with the spin coating method . 

Next, compound (2 1 ) vapor deposition was done and 
luminescent layer of film thickness 40 nm wasdrawn up, 
furthermore screw (2 -methyl-8-hydroxy quinolinato ) (1 
-phenolate ) gallium complex vacuum vapor deposition was 
done and the electron-injecting layer of film thickness 30 nm 
was acquired. 

On that, forming electrode of film thickness 100 nm with 
alloy which 10: mixes magnesium and silver at 1, it acquired 
organic electroluminescent element. 

vapor deposition it did luminescent layer and 
electron-injecting layer under condition which issimilar to 
Working Example 1 . 

light emitting of light emission efficiency 2.8 Im/W at time of 
light emitting brightness 90cd/m 2 „ maximum light emitting 
brightness 20000cd/m 2 * 5V acquired this element with direct 
current voltage 5V. 

With current density of 3 mA/cm 2 , continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance waskept 
5,000 hour or more. 

[0065] 
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&&Uz no m^##**77.«±i^ its® 

( 1 4) . h >) 7.(8- 1 KP * v*>" J »7 AH 
ft. TPD. #'J*-7K*-httlB(PC-A)$ 3:2:3:8 

>n-7y:/tf£ic«fcyRff loonm <r>%%m* 

»fc„ 

-t^lz^^v^Aiiffifc 10:1 Til^Lfc 
£&T'KJI 150nm <Dm®£Mf$.LGWt EL * 

littSftBE 5V -Qm%Um 10cd/m 2 , 
**S63t» JS 2000cd/m 2 . 5V <J)ft<J)%%%\& 

0.8lm/W OSIjt*<S^*tfco 



r*3t*-&fc»*KH«>IS*. *8»!JSJl<7> 1/2 
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[0066] 
Hife^J 40 

jfcftU: ITO W£tt£tf7Xttt±l^ 4,4' -t*X 
[N-(l-^-75 1 ;U)-N-^i-;U75>']e7xii;U^ 
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fc. 

££>lc. N,N,N ' ,N' -[4-( a , a ' -VtTJVOV 

m^M^mMLxmrn sonm nftumztt 

j£U££KMM(8-tKP*v*>'U^h)7'^S 
-*} Am&ZMQBMLTmm 40nm ©t^l 

10:1 T*;I£Lfc££-C«JI 150nm 
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[0067] 

*£*m. mmm. mm. mm 



1998-10-27 

Working Example 39 

On ITO electrode-equipped glass sheet which you washed, 
compound (14), 3: 2: 3: melting the tris (8 -hydroxy 
quinoline ) aluminum complex* TPD. polycarbonate resin 
(PC-A ) in tetrahydrofuran with weight ratio of 8, it acquired 
the luminescent layer of film thickness 100 nm with spin 
coating method . 

On that, electrode of film thickness 150 nm was formed with 
alloy which 10:mixes magnesium and silver at 1 and organic 
electroluminescent element was acquired. 

light emitting of light emission efficiency 0.8 lm/W at time of 
light emitting brightness 10cd/m 2 . maximum light emitting 
brightness 2000cd/m 2 . 5V acquired this element with direct 
current voltage 5V. 

With current density of 3 mA/cm 2 , continuing this element 
next, result of the lifetime test which light emitting is done, 
light emitting of 1/2 or more of initial luminance waskept 
3,000 hour or more. 

[0066] 

Working Example 40 

On ITO electrode-equipped glass sheet which you washed, 
vacuum vapor deposition doing 4 and 4 &apos;-screw [N- (1 
-naphthyl ) -N- phenylamino ] biphenyl, it acquired positive 
hole-injecting layer of film thickness 40 nm. 

Furthermore, N,N, N&apos;, N&apos;- [4 - (;al and;al 
'-dimethyl benzyl) phenyl ] vacuum vapor deposition doing 
-anthranyl-9, 1 0-di amine and compound (14), itdrew up 
luminescent layer of film thickness 50 nm, furthermore 
vacuum vapor deposition did tris (8 -hydroxy quinolinato ) 
aluminum complex and drew up electron-injecting layer of 
film thickness 40 nm, on that, it formed electrode of film 
thickness 150 nm with alloy which 10: mixes magnesium and 
silver atl, acquired organic electroluminescent element. 

10 <sup>-6Torr in vacuum, vapor deposition it did positive 
hole-injecting layer and luminescent layer under condition of 
substrate temperature room temperature. 

light emitting brightness 1200 (cd/m 2 ), maximum light 
emitting brightness 69000 (cd/m 2 ), light emitting quality of 
light emission efficiency 5.2 (lm/W ) acquiredthis element, 
with direct current voltage 5V. 

[0067] 

organic electroluminescent element of this invention being 
something which achieves improvementand long lifetime of 
light emission efficiency, light emitting brightness, light 
emitting substance, dopant, positive hole transporting 
material, electron-transporting material, sensitizer, 
resin, electrode material etc which is used together or isnot 
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something which limits element construction method. 
[Effects of the Invention] 

With high light emission efficiency s high brightness , 
organic electroluminescent element of long life could be 
acquired with the this invention , in comparison with past. 
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